Evidence for the involvement of a labile protein in stimulation of adrenal steroidogenesis under conditions not inhibitory to protein synthesis.
Evidence is presented to support the hypothesis that synthesis of a labile protein is required for stimulation of steroidogenesis in rat adrenocortical cells. Amino acids L-canavanine and L-S-aminoethylcysteine, at concentrations as high as 5 mM, each inhibited steroidogenesis to a much greater extent than they inhibited protein synthesis. S-Aminoethylcysteine caused a 50% decrease in the stimulated rate of corticosterone production under conditions where incorporation of [35S]methionine into protein was unchanged. Both amino acids block stimulation of steroid synthesis at a step subsequent to the formation of cAMP and before the synthesis of progesterone. The onset of this effect, after the addition of the amino acids, on corticosterone production is quite rapid. These results provide support, that is not dependent on inhibition of protein synthesis, for the hypothesis that a labile protein mediates stimulation of steroidogenesis. Reversal of canavanine and S-aminoethylcysteine inhibition of steroidogenesis by arginine and lysine, respectively, suggests that the inhibitors are functioning as amino acid analogs. S-Aminoethylcysteine inhibits the incorporation of [3H]lysine into protein as well as inhibits steroidogenesis; further, [3H]S-aminoethylcysteine is incorporated into protein that is nonstimulatory. These results suggest that lysine residues play an essential role in the function of the labile protein or that the labile protein contains a large number of lysine residues.